I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

The Forum for Injection Technique (FIT), India, recommendations were published in 2012 as a guide to the science and art of insulin injection technique. These recommendations have enhanced awareness about the importance of appropriate insulin technique in insulin and diabetes therapy in India. The FIT India recommendations writing group also published an addendum in 2013, covering aspects of insulin technique, which had not received due coverage in the original document. At the same time, it was planned to review the original recommendations at regular, preferably yearly, intervals, to assess the need for further addenda.

With this mandate, a second addendum of the FIT India recommendations is being published this year. This addendum, as the previous one, should be read in conjunction with the original document. Apart from the additions related to injection -- meal interval of glucagon-like peptide 1 receptor agonists, methods of minimizing pain during injections, amyloidosis, and factors that impact adherence were also added; the original manuscript has undergone extensive language editing. Important changes include substitution of the word 'compliance' with 'adherence' and of 'diabetics' with 'persons with diabetes', to reflect current semantics. Section 4.0 also highlights that the impact of so-called non-modifiable factors, which influence injection technique can be modulated, positively, by appropriate choice of modern insulin devices.

S[EMANTIC]{.smallcaps} C[HANGES]{.smallcaps} {#sec1-2}
============================================

Certain substitutions have been made into the original FIT recommendations, 2012, to keep the document consonant with modern terminology.

These include the use of 'glucagon-like peptide-1 receptor agonists', 'adherence', and 'persons with diabetes', in place of the earlier terms: glucagon-like peptide-1 analogs, compliance, and diabetics.

Need for Indian guidelines {#sec2-1}
--------------------------

Several factors influence the success of insulin injection therapy, injection technique being one of them. However injection technique is highly variable and operator-dependent.

F[ACTORS]{.smallcaps} I[NFLUENCING]{.smallcaps} I[NJECTION]{.smallcaps} T[ECHNIQUE]{.smallcaps} {#sec1-3}
===============================================================================================

The factors that influence injection technique are classified in [Table 1](#T1){ref-type="table"}.

###### 

Factors influencing injection technique
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There are some factors like dexterity, visual impairment, auditory impairment and learning skills, which cannot be modified, at least in the context of treatment initiation, where promptness plays a key role. These factors can be addressed, however, by choosing appropriate insulin devices, suited to the individual. For example, modern pens with magnified dose display, audible clicks to inform dose increments, and lower pressure requirements for plunging, can be helpful in differently-abled individuals. Guidelines are required to optimize the factors listed above \[[Table 6.13.1](#T2){ref-type="table"}\], and to ensure appropriate practice of insulin injection technique by both health care professionals and people with diabetes.

###### 

Minimizing pain associated with insulin
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G[LUCAGON]{.smallcaps}-L[IKE]{.smallcaps} P[EPTIDE]{.smallcaps}-1 R[ECEPTOR]{.smallcaps} A[GONISTS]{.smallcaps} (G[LP]{.smallcaps}1[RA]{.smallcaps}) {#sec1-4}
====================================================================================================================================================

The frequency and timing in relation to meal may vary among the available GLP1RA. Exenatide is administered twice daily, 30 minutes before meals. Liraglutide is injected once daily, without regard to meal timings. Some physicians advise liraglutide at bed time to reduce gastrointestinal discomfort. Long-acting release (LAR) exenatide is injected with a thick gauge needle, once a week, at any time of the day.

C[ORRECT]{.smallcaps} S[ITE]{.smallcaps} R[OTATION]{.smallcaps} {#sec1-5}
===============================================================

Correct site rotation is defined as administering insulin injections at least 1 cm apart, in a systematic manner, to avoid repeated local tissue damage, while ensuring stable insulin absorption.

In a study to assess the frequency of LH and its relationship to site rotation, needle reuse, glucose variability, hypoglycemia and use of insulin on 430 outpatients injecting insulin, it was found that nearly two-thirds (64.4%) of patients had LH. There was a strong relationship between the presence of LH and non-rotation of sites, with correct rotation technique having the strongest protective value against LH \[[Table 2](#T3){ref-type="table"}\]. Of the patients who correctly rotated sites, only 5% had LH, while of the patients with LH, 98% either did not rotate sites or rotated incorrectly. Also, 39.1% of patients with LH had unexplained hypoglycemia and 49.1% had glycemic variability compared with only 5.9% and 6.5%, respectively, in those without LH. LH was also related to needle reuse, with risk increasing significantly when needles were used \>5 times.\[[@ref1]\]

###### 

Lipohypertrophy
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Total daily insulin doses for patients with and without LH averaged 56 and 41 IU/day, respectively. This 15 IU difference equates to a total annual cost to the Spanish health care system of \>122 million.\[[@ref1]\]

According to this study, correct injection site rotation appeared to be the critical factor in preventing LH, associated with reduced glucose variability, hypoglycemia, insulin consumption and costs.\[[@ref1]\]

A[MYLOIDOSIS]{.smallcaps} {#sec1-6}
=========================

Amyloidosis is a systemic or local disease in which amyloid substances are deposited extracellularly and impair tissue function.

It has been shown that local amyloid deposition very infrequently takes place at the site of repeated insulin injection in patients with insulin-requiring diabetes.\[[@ref2][@ref3][@ref4]\]

The amyloid at the injected site was identified as amyloid insulin type (A-Ins). The nature of amyloid in the insulin injection site is considered to be insulin itself or insulin-related substance.\[[@ref5][@ref6][@ref7][@ref8][@ref9]\]

Previously amyloid formation was suspected to be correlated with non-human insulin products, in particular those of porcine origin. However, there are newer cases where the use was limited to only human recombinant insulin or human insulin semi-synthetic analog, and therefore the species of insulin does not seem to be a major reason for the amyloidogenesis in insulin injected sites.\[[@ref10]\]

Some of the reported cases were insulin resistant with elevated HbA1c levels.

Blood glucose control becomes markedly improved shortly after resection of the tumor or after the change of the injection site and the presence of the amyloid mass itself perhaps due to poor penetration of insulin, which may have contributed to the insulin resistance or in other words, refractoriness of insulin treatment.

The reported cases emphasize the necessity for the patient care staff to regularly check-up on the insulin injection site to prevent infection, inflammation or mass formation, and patient education for the alternate use of insulin injection site.

Insulin-related factors {#sec2-2}
-----------------------

Appropriate insulin regimeAppropriate insulin doseEfficacySafety (no or minimal hypoglycemia)Tolerability (no weight gain)Flexibility (in timing of injection)Consistency (in action profile).

Device-related factors {#sec2-3}
----------------------

Ease of useEase of carryingSocial acceptabilityEase of maintenance.

The expert committee feels that the above updates are essential and are necessary to ensure appropriate practice of insulin injection technique by both health care professionals and people with diabetes.
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